Abstract
Fig. 1.
Synthesis and metabolism of homocysteine. Synthesis and metabolism of Hcy involves three processes: demethylation, remethylation and trans-sulfuration. The demethylation pathway is associated with creatinine generation, i.e., S-adenosylmethionine provides a methyl group with glycocyamine on the generation of creatinine.
patients (19 men and 12 women; aged 67.0±1.8 years) with Furthermore, we also classified the 68 patients according to three categories of vascular disease [9] . These categories ESRD caused by DM were assigned to the 'DM group' and 37 patients (19 men and 18 women; aged 66.3±1.8 years) were defined as follows. Cerebrovascular disease (CVD) was defined as a history of cerebrovascular accident not thought with ESRD not caused by DM were placed in the 'N group'. The characteristics of these two groups are given in Table 1 . to be embolic in origin or an imaging study of the carotid arteries demonstrating significant occlusive disease (>50% stenosis). Coronary artery disease (CAD) was defined as a The definitions of the symbols are as follows, g int homocysteine; PCR, protein catabolic rate; %CGR, per cent creatinine generation rate; LDL, low-density lipoprotein; TG, triglyceride.
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(mg/kg/day) is the extrinsic creatinine generation rate, g total Results (mg/kg/day) is the total creatinine generation rate, Cs, Ce and Cr (mg/dl ) are the serum creatinine concentrations, Of the 68 patients, 64 had abnormally high serum before and after the first HD of the week, and the post tHcy (N, 100%; DM, 87.1%; Table 1 ). In the N group, serum tHcy in the ASD(+) between two groups was performed using the non-parametric group was significantly higher than in the ASD(−) Mann-Whitney U-test and the x2 test. Linear regression group (ASD(+) vs ASD(−), 57.7±11.1 nmol/ml vs analysis was used to assess the correlation of multiple vari-30.1±3.3 nmol/ml, P=0.0148), and serum tHcy was ables on a single variable (serum tHcy). The variables not correlated with any of the parameters evaluated suggested that reduced serum tHcy in diabetic patients is not the result of metabolic abnormalities. However, Cr, Alb and %CGR, respectively (r=0.551, P=0.0036; since all of the subjects in our study had almost no r=0.475, P=0.0155; r=0.462, P=0.0191, respectively; residual renal function, decreased GFR does not Table 2 , Figure 2) . %CGR was strongly correlated with explain our results. Insulin is also involved in the Cr in both groups (N, r=0.701, P<0.0001; DM, r= regulation of Hcy by affecting the trans-sulfuration 0.852, P<0.0001).
pathways in the liver [22] . Guldener et al.
[23] measured serum tHcy and free Hcy in arterial and renal venous blood from the aorta and right renal vein in
Discussion
fasting patients with normal renal function, and demonstrated that no significant net renal uptake of Hcy occurs in fasting humans, suggesting that hyperhomoThere were two major findings in this study: a significantly lower serum tHcy was found in diabetic patients cysteinaemia in renal failure is more likely to be caused by an impairment in extrarenal metabolism. Therefore, compared with non-diabetic patients and there was an association between serum tHcy and %CGR in diabetic the major candidate site for extrarenal Hcy metabolism is the liver, where the metabolism of Hcy may be patients.
Most patients had abnormally high tHcy levels (ref-impaired by factors related to uraemia [23] and/or to DM. erence values; 3-14 nmol/ml ), which agrees with the results of previous reports [2] . Serum tHcy in the DM We speculate that the significantly lower serum tHcy in the DM group is due to the metabolic process of group was significantly lower than in the N group and was not associated with atherosclerotic disease. In methionine in the liver. Lower serum tHcy in the DM group may result from depression of the demethylation contrast, Chico et al. [13] demonstrated that noninsulin-dependent diabetes mellitus (NIDDM ) patients pathway and enhancement of the remethylation or trans-sulfuration pathway. Interestingly, Cr and with microalbuminuria had increased Hcy levels compared with patients with normoalbuminuria; however, %CGR, as well as serum tHcy, were significantly lower in the DM group than in the N group, and serum the causality between Hcy and albuminuria remains equivocal [14] and diabetic patients in previous studies tHcy was positively correlated with Cr and %CGR in the DM group. No significant differences in other may have included patients with various degrees of renal function and/or with nephropathy. Okada et al. parameters, such as UN, Alb, PCR, Kt/V, T Cho, LDL Cho, TG, HDL Cho, vitamin B12 or folic acid, [15] reported a clear relationship between hyperhomocysteinaemia and an increased risk of coronary arterio-were found between the two groups ( Table 1) . Therefore, the nutritional status was similar between sclerosis in Japanese patients with type 2 diabetes. In our study, most of the diabetic patients had atheroscler-the two groups. As reported previously [18] , in both groups HD significantly lowered serum tHcy by about otic disease at the beginning of HD therapy. The low number of patients without atherosclerotic disease 40% but failed to normalize it, although the rates of Hcy reduction by HD were similar between the two (N=4) in the DM group (N=31) may have influenced the results of our statistical analysis, or factors other groups. Furthermore, %CGR was correlated strongly with Cr in both groups. The rates of Cr reduction by than tHcy may have contributed to atherosclerotic disease in the diabetic patients on HD. However, HD were similar in the two groups. CGR reflects the muscle mass, a possible indicator of protein nutritional Hoogeveen et al. [16 ] found that serum tHcy >14 nmol/ml was a significant risk factor for ischaemic status [12] . However, since some enzymatic reactions are associated with the intrinsic creatinine generation heart disease in NIDDM patients independent of classical risk factors. In addition, Kark et al. [17] reported system, CGR alone does not reflect the muscle mass in patients with a disorder in creatinine synthesis. that despite lower serum tHcy in diabetes, values >10 nmol/ml were a risk marker for death in diabetic Therefore, our study suggests that the lower serum
